The actual distribution of world income across countries is extremely unequal, much higher than the within country inequality faced by most countries. The question studied in this paper is: how do international policies on aid, trade and factor movements affect the international distribution of income?
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I. Introduction
There has been an active literature in recent years on the world distribution of income.
Some discussions focus on the "inter-country" distribution of income; that is, a distribution where countries are weighted equally, with China having the same weight as Barbados (for example, see Jones 1997) . Other studies, like Theil and Seale (1994) , still treat countries as the unit of analysis, but weigh their influence on world income distribution by population size. In what follows, this method is said to refer to the "international" distribution of income.
Still other papers, such as the latest World Development Report of the World Bank (World Bank 2005b) , combine estimates of within country inequality with those of international inequality to arrive at a more complete picture of income distribution, referred to as the "global" distribution of income.
In this paper 1 , we focus on the international distribution of income, abstracting from the admittedly critical element of within country inequality, since the purpose of our study does not allow us to take satisfactory account of the latter component of global inequality.
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Practical reasons for overlooking within country inequality are twofold. First, the calculations are much simpler. In particular, we can abstain from the recent debate on whether weighted inequality measures should be based on household survey data or national accounts data (Sala-i-Martin 2002 , Bhalla 2002 vs. Milanovic 2002 , Ravallion 2001 . Furthermore, it has been shown that international inequality accounted for approximately 60 percent of overall inequality across the world's citizens as recently as 1992 (Bourguignon and Morrison 2002) and much more if one focuses on time changes rather than the absolute value of overall global inequality. The second reason to ignore within country inequality is that, in view of available data and methods for incidence analysis, there is practically no way to take into account the within country distributional impact of global redistribution mechanisms studied in this paper.
The objective of this paper is to analyze how direct transfers of aid as well as international policies that limit trade opportunities and possibly flows of labor and capital affect the international distribution of income. One of the international redistribution channels is the allocation of foreign aid by high-income donors to developing country recipients. To the extent that official development assistance (ODA) is in grant form or can be made equivalent to pure grants, these transfers can be thought of, in the short run, as pure redistribution of global income.
Trade is another area of international policy we consider in this paper. A successful implementation of multilateral trade liberalization via the Doha Development Round would increase the world's and many countries' GDP, with interesting distributional consequences.
While recognizing that most of the gains from multilateral trade liberalization would arise from the lowering of trade barriers between developing countries, we concentrate here on the redistribution effects of merchandise trade reform by high-income countries in order to compare these effects to those of ODA. Using World Bank's computable general equilibrium Although politicians sometimes conflate the concepts of aid and worker or profit remittances, the latter have a much more complicated impact on the welfare of both the sending and the host countries, and therefore present a singular problem in our empirical analysis of global redistribution. We discuss the nature of these difficulties while also presenting some recent results, which point to the scale of redistribution that occurs through these flows.
The paper first describes the actual level of international inequality in 2002, which we will treat as a baseline in our further analysis. Then, we provide a brief summary of the theoretical literature on the transfer problem, as it relates to redistribution via aid and other flows. Empirical sections that follow discuss the actual impact of aid flows and the potential impact of merchandise trade reform in high-income countries. Finally, there is a discussion of the conceptual and empirical difficulties of conducting a similar analysis for both worker and profit remittances. We conclude with a discussion of some tentative policy implications of the quantitative results. (Hoogeveen and Ozler 2004) . 4 It is important to remember that, as described above, our measure of international inequality does not take into consideration within country inequality; hence, "true" global inequality is much higher than what we have described here.
II. The international distribution of income
Thus, if the world were a single country, it would be one of the most unequal countries in the world. Source: Authors' estimates based on data from World Bank (2004b) . Country-specific curves are smoothed curves based on deciles information.
As high as international inequality was in 2002, it appeared even greater in the two preceding decades, as measured by standard inequality indices. Bourguignon et al. (2004) analyze the different conclusions reached by studies of trends in international inequality and economic divergence. If one takes an anonymous view to who is in the various deciles of the world distribution and weighs countries by their population size, then the impressive growth of populous states like China and India in the last two decades serves as a powerful equalizing force for the international distribution of income. However, if one tracks mobility of countries' citizens through time, the trend is less unambiguous since many countries, mostly in Africa, had negative growth rates during that period. This ambiguity is similar to the difference observed between international and inter-country inequality. If one weighs countries equally, the impact of China's or India's growth, which has pulled millions of people out of poverty, is reduced to a single observation, and thus inter-country inequality is found to be rising not falling. 5 Thus, Bourguignon et al. (2004) conclude that there was no
Pareto improvement in the international distribution of income in 1980 to 2002, and the conclusions about rising or falling international inequality are rooted more in value judgments than straight data.
III. Forms of international redistribution
Without a global government, redistribution policies across countries are decided in a decentralized manner by national governments, individual citizens and firms. Redistribution of income takes place through a variety of channels, and there are numerous ways to account for the impact and the international policies that affect them. The simplest and most direct instrument of international income redistribution is official development assistance (ODA).
ODA flows are a part of a recipient country's gross national income, and one can simply deduct these flows from actual GNI to determine the static effect of aid as an instrument of 5 For an in-depth discussion of the evolution of inter-country and international inequality see Milanovic (2005) income redistribution; similarly, since donor's GNI is calculated after ODA disbursements, one would simply add the ODA provided by a donor back to the donor's GNI to obtain the counterfactual.
By treating ODA as simple income transfers, we ignore the effects it may have on donor and recipient economies. Even before considering distributional impacts within countries or externalities -such as knowledge transfer that occur with aid -these effects may be subtle. There is a substantial theoretical literature on the general equilibrium effects of transfer flows between countries, starting with the early papers on German war reparations -aid "in reverse," one might say -focusing on how changes in the terms-of-trade due to the transfer could impact the transfer's real value. 6 In the related macroeconomic literature, the focus has been on real exchange rate appreciation, and the concern that aid may lead to "Dutch disease" type effects that inhibit the export and the import-competing sector (Corden and Neary 1982) .
Beyond the static general equilibrium effects, a more thorough understanding of aid's effect would include the dynamic impact of aid on relative growth rates of countries. A voluminous empirical literature estimating the impact of aid on growth has developed in recent years (for an overview, see Clemens et al. 2004 ). The regression results emerging from these studies often contradict each other, with no real consensus emerging at the present time;
this makes it difficult to estimate with any degree of precision the impact of aid on growth of developing countries, and through growth, on the international distribution of income.
However, we do acknowledge that these dynamic impacts are likely to be significant, and perhaps, much larger than the static impacts discussed in this paper.
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In addition to a direct form of redistribution via aid, there are more indirect instruments. The flows of goods and services, capital, labor, and knowledge all have impacts on the income of the world's countries and citizens. Of course, it is not these flows per se that directly contribute to redistributing income internationally since most of them have their counterpart. For instance, the flow of exports from country i to country j cannot be considered as an income transfer from j to i since the foregone consumption of j must be taken into account -or equivalently the compensating import flows from all countries to j.
Likewise, private capital flows from country i to country j have a counterpart, which are the profits repatriated by or the debt service to country j. If international markets were working fully competitively, these flows would not involve any sacrifice by one country for the benefit of another, unlike untied aid. In effect, the international redistribution behind those flows lies in the market imperfections that are under the control of the various nations and prevent more or different flows to take place and some countries to obtain all the benefit they could have with unrestricted flows of inputs and outputs. Protection of agricultural markets by rich countries, for example, contributes to lowering the international price of agricultural commodities, thereby inflicting a penalty on exporters or potential exporters. This is where international redistribution that is somewhat comparable to aid takes place, except unlike in the case of aid, it is not a zero-sum game. Likewise, restrictions on migration by some countries prevent flows of labor from taking place, and it is those restrictions that reduce, generally asymmetrically, the benefits of international labor flows for sending and host 7 Appendix 1 presents an overview of this literature and a simulation of the dynamic impacts based on the results of one of the more prominent papers in the literature.
countries. The challenge then is to estimate the income equivalent of welfare changes due to the current asymmetric barriers to the flows of goods, services, and factors, or the welfare impact of changing the existing barriers.
In this paper, we concentrate on the impact of trade liberalization by high-income countries on all countries' national incomes and the resulting effect on the international distribution of income. Removal of trade barriers by a group of countries could raise the income of the world as a whole, so trade liberalization clearly is positive-sum game.
However, there may be winners and losers and, even in case there are only winners, some countries may gain more or less than others during the process of liberalization. Below, for simplicity's sake, we restrict our attention to the static gains from liberalization of trade in goods, and we continue to measure the redistributive impact solely through relative GNI per capita of countries.
Throughout the following sections, we will essentially focus on the static impacts of aid and trade liberalization. It turns out that there are difficult conceptual and empirical issues that make even this static impact analysis difficult for the examination of international redistribution taking place through national restrictions to migration or capital flows. Also, we recognize that important distributional impacts might be tied to the dynamic impacts of these flows. Many questions, like how capital flows or migration affect potential GDP growth, or how aid affects capital accumulation and economic growth, are critical to a more complete understanding of global distribution and redistribution but lie outside the scope of this paper.
8
IV. International redistribution through aid
To evaluate the static impact that actual aid flows have on international income inequality, we conducted a simple exercise, treating grant aid flows and the grant element of concessional loans as direct income transfers from donor countries to developing countries. In doing so, we also assumed that all individuals within the country benefit equally from this transfer in the same way they were assumed to share equally the GNI. Since gross national income includes aid transfers as an accounting concept, the exercise consisted of subtracting The most straightforward type of aid is bilateral grants, which are given by a donor country to a recipient country with no expectations of repayment. 9 To these flows, we added the grant-equivalents of concessional lending, received by developing countries from bilateral donors. We calculated the grant-equivalents of bilateral net concessional lending using each donor's average grant element of ODA loans over the 1995-2002 period, based on annual grant element data from OECD's Development Cooperation Reports (OECD 1998 (OECD -2002 .
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To take into account bilateral contributions to multilateral agencies as well as multilateral agencies' distribution of aid to developing countries, we used the data from 9 For each of the flows (bilateral grants, bilateral loans, and imputed multilateral contributions), we have distributed "unspecified" and "unallocated" aid (listed as a regional aggregate) back to the region's members, using a pro rata calculation based on specified donor-recipient flows. 10 Some DAC donors (Denmark and Switzerland), which had concessional loans in 2002, did not have the data on concessionality of these loans in the Development Cooperation Reports. For these donors, we used the average of DAC donors' grant element of ODA loans. Non-DAC bilateral donors (Czech Republic, Hungary, Iceland, South Korea, Latvia, Lithuania, Poland, Slovak Republic, and Turkey) do not report their loans individually, so OECD/DAC cannot calculate the concessionality of these loans. Since non-DAC bilateral donors were only recently emerging-market economies themselves, we assume that their lending is least concessional, and we assign a zero grant element to their concessional loans. We thank Ms. Yasmin Ahmad in OECD/DAC who helped us to gather the data on grant elements and explained to us the intricacies behind these numbers.
OECD/DAC on the imputed multilateral contribution. 11 Since multilateral agencies have a wide range of lending concessionality (from IMF's 25-30% to UN agencies' 100%) and since it would be a very data-intensive exercise to try to obtain grant elements for each of our multilateral donors, we performed several sensitivity tests with respect to the grant equivalence of the imputed multilateral component of the aid flows, assuming that this grant element was, in turn, 50 / 65 / 80 percent. 12 These tests showed that final results were marginally sensitive to the share of that grant element. The total amount of grant-equivalent aid in current US$ in 2002 used for the simulation is 53.6 / 56.2 / 58.8 billion, depending on the grant element of imputed multilateral contribution. 11 OECD/DAC calculates the imputed multilateral contribution by distributing each DAC donor country's contribution to multilateral agencies to recipient countries, using pro rata calculation of the percentage the multilateral agency gives in grants or concessional loans to each particular recipient. These figures are then added across multilateral agencies that receive contributions from this particular DAC donor country to arrive at a donor-recipient "imputed multilateral" contribution. 12 Results of these sensitivity exercises are available from the authors upon request. 13 To make these data comparable to our base of actual GNI per capita, we deflated these aid volumes to 1995 dollars, using the same procedure as we had used for deflating GNI in Section II. 14 As suggested by OECD/DAC, we included (negative) offsetting entries for debt relief in this calculation to avoid double-counting (DCD/DAC 2002).
A third issue concerns aid disbursed as technical cooperation. It usually does not go through the recipient country's budget, and as such does not have a real effect on the recipient's GNI. We have netted it out in two of the scenarios presented below.
Finally, an important issue that arises in measuring the redistributive effect of aid is whether aid flows should be subtracted from countries' gross national incomes (expressed in PPP dollars) in dollar terms or in PPP dollars. If one converts the aid flows into PPP dollars, then the redistribution of aid is no longer zero-sum. 15 Yet, it is shown in appendix 2 that this is a satisfactory way of proceeding if indeed welfare is measured by PPP-corrected GNI.
General equilibrium effects of aid actually lead to a corrective term but that term is likely to be small.
In summary, there are three measurement issues for which we calculated various different scenarios. The first issue is the grant equivalence of imputed multilateral lending, the second issue is the inclusion of debt relief in the aid figures, and the third issue is whether technical cooperation should be included or excluded from this analysis.
To arrive at a range of values for the redistributive impact, we then took as a maximum value scenario as follows: 0.8 grant equivalent for concessional lending, aid flows measured in PPP dollars relative to PPP-corrected GNI per capita, zero discounting of debt relief so that the stock is counted as is reported to OECD, and technical cooperation not netted out. For a minimum distributive impact calculation, we lowered the grant equivalent of lending to 0.5, and completely removed both debt relief and technical cooperation from the aid flows.
Finally, for an intermediate calculation -and our preferred estimate-we used the 0.5 grant equivalent scenario for lending flows, and discounted debt relief by 96 percent (leaving the four percent average debt service flow) while still netting out all technical cooperation.
The table below presents inequality indices with (base case) and without aid flows for the year 2002, using the three scenarios described above. The difference between the minimum calculation and the intermediate calculation is so small that we have chosen not to include it in the table or figure below. Figure 2 shows the impact of aid on the mean GNI per decile of the international distribution. The impact of aid on international inequality is extremely small when one is using inequality measures sensitive to high and middle incomes. It is slightly bigger, but remains figure 2 , we see that nearly half the impact on mean GNI per capita in the first decile is also eliminated. Nevertheless, the increase of nearly 8 percent for the bottom decile is still fairly substantial.
The preceding results should not be over-emphasized, however. Even when focusing on the change in the welfare of the poorest decile or considering poverty sensitive inequality measures, estimates of the effect of redistribution through aid are dwarfed when compared to the extent of redistribution that takes place within countries equipped with effective redistribution schemes. 17 Thus, the international redistribution that is taking place in the 16 Note that there is little difference between the three scenarios for the rich countries. 17 By comparison, tax and transfer programs in the United Kingdom lower the Gini coefficient from 0.53 to 0.40 -a full fifteen percent reduction-during the 1990s (Lakin 2001) . In France, the system of tax and transfers raises the final income (per adult equivalent) of the poorest 20 per cent by nearly 70 percent, several other European countries having an even higher degree of overall redistribution (Bourguignon 1998 
V. Redistribution through trade protection
To analyze the impact of existing trade protection on international inequality, we used gains, or other dynamic effects from trade are not reflected in this model. In addition, liberalization of services is not considered. We applied the relative changes in real household income to PPP-corrected GNI -assuming that GNI follows the same evolution as real household income -using 2001 as the base year, similar to the Linkage model.
An important point to note in this exercise is that trade liberalization is increasing the efficiency of the world economy, so that the redistribution that it entails is a positive-sum game. However, this is not for the same reason as for aid. In the case of aid, the overall gain was coming from transferring dollars to countries with lower costs of living. In the present case, the overall gain is the standard 'gain from trade'. In effect, the world average welfare increases by approximately 0.4 percent as a result of the liberalization policy.
In terms of inequality, the redistributive effects of high-income country protection in world trade are smaller in absolute value that those of aid. The Gini coefficient of the international distribution would be lower by 0.06 percent in the absence of protection.
However, the poverty sensitive measure like the Atkinson index with high levels of inequality aversion show much less variation than in the case of aid, suggesting that the redistribution that would take place through liberalization is not exclusively towards the poorest in the world. Things would be different if there were a lot of heterogeneity in the way aid and trade protection affect countries' rates of growth, but the literature is much too imprecise to go in that direction.
VI. Remittances: conceptual and empirical difficulties
International factor income flows, or remittances, a priori, look very much like international income transfers, and in particular public and private aid. In particular, they look very much like a zero-sum game in which some countries appear as net transferors and others as net transferees. This similarity between factor income flows and international transfers makes it very tempting to consider them on the same footing as other types of "development flows." In effect, more and more frequently we hear top politicians referring to migrant worker remittances as contributing to the development of the countries of origin of migrants (Powell 2002) , which in policymakers' minds may be some kind of substitute or complement to more traditional aid flows.
Such an approach is clearly flawed. There is an enormous difference between factor income flows and international income transfers. It is that the former are the counterpart of the delivery of a service, whereas the latter simply have no such counterpart. Migrant workers perform a job in host countries and remittances must be seen as a part of the payment they receive for their activity that is being sent back home. Likewise, profit repatriation has to be seen as part of the return on the foreign direct investment that settled in a country over the past, the complement being undistributed and reinvested profits. There is no such direct economic counterpart to Official Development Assistance -even though aid is sometimes "tied" in one way or another -or in private development flows handled by NGOs. The fact that it is often difficult to distinguish statistically private "transfers" from "migrant worker remittances" should not lead to a conceptual confusion between those two types of flows.
The preceding argument does not mean that no international redistribution is taking place through labor migration and capital flows. It simply emphasizes that international wage or profit remittances and interest payments are not the right indicators of that redistribution. In effect, the problem is very much the same as that of international trade. As shown above, the redistribution taking place through international trade cannot be gauged by tracking the payments made for the imports and exports of a specific commodity. Nor would it make sense to consider that trade balances have anything to do with an income transfer. In both cases, there is, again, a clear counterpart. In the case of exports or countries with a positive trade balance, it is the claim that is generated on goods produced by other countries. In the case of imports and negative trade balances, it is the claim that other countries are acquiring on home goods.
Yet, as seen in the previous section, some redistribution is taking place through international trade, or more exactly through the existence or the absence of impediments to trade. Exactly the same kind of argument may be made in the case of labor and capital movements. Welfare gains or losses associated with these movements can only be gauged by comparing them to a situation where those movements would be prohibited, or possibly the situation where they would be freed. If rich countries were to liberalize their immigration policies, accepting more migrant workers from poor countries, this could potentially increase welfare in both rich and poor countries, but presumably in different proportions. The extent of international redistribution that is taking place today through migration must thus be evaluated by comparing the present structure of barriers to migration to some benchmark situations, as for instance no migration or some arbitrary level of migration. Moving from the present situation to one of these two benchmarks implies changes in national welfare, which may somehow be considered as the redistribution impact of today's international migration regime. This is exactly the approach that was followed in the preceding section for international trade.
Following the example of trade, for instance, one method to evaluate the redistribution impact of labor migration would be to introduce barriers to migration in a model of the world economy and to see how the international allocation of production and consumption would be affected if those barriers were modified. This is a difficult exercise, which would require data on stocks of migrants in host countries by country of origin, the wage differential between countries, the cost of migration, and also some rather strong assumptions on migration behavior, and parameters that may determine the volume of immigration in host countries. In the absence of such a model both for labor and capital flows, and in view of the extremely imprecise data on both migration stocks and remittances, we have not pursued that direction here, leaving the issue of international redistribution through those two types of flows open to future research.
nothing like a global community. 22 Therefore, a renewed emphasis on increased redistribution from aid, lowering economic barriers that are detrimental to the poor of the world, and renewed policy reforms to assure that aid and freer movements of factors and goods enhance growth prospects for low-income countries are urgently needed.
The current aid flows are small globally but can be large locally. They have a small impact on aggregate inequality indices, but more effect is revealed on a decile by decile basis.
One discouraging result is that some of the favorable impact of aid is decimated by the negative impact of trade restrictions imposed by high-income countries on potential income in the developing world. In brief, there is a contradiction in the set of international policies on aid and trade, where the benevolent hand of aid is somewhat countered by the malevolent hand of protectionism.
The analysis presented in this paper should be considered a first approximation. It ignores, first of all, the important impact of policies on the within country distribution of income and how this affects the global distribution of income. In addition, this analysis only takes a preliminary look at some of the general equilibrium effects (in the case of trade) of international policies, and abstracts away from externalities associated with trade liberalization or movements of factors across international borders.
Finally, this paper treats redistribution as a static one-off phenomenon. Aid and trade reforms (as well as investment financed by remittance flows) can all have a strong impact on growth. As noted elsewhere (Bourguignon et al. 2004) , growth needs to be revived in the 22 Kopczuk et al (2005) assume a Bergson-Samuelson social welfare function to study the optimal degree of redistribution if the function is taken as border-neutral-i.e., a citizen's welfare weight is not a function of his or her nationality. The simulation shows that the optimal international income tax would result in vastly greater redistribution than exists in the world today. The simulations also show that existing aid levels is consistent with the typical US citizen valuing foreigners' well-being as 1/6 as important as an American citizen and 1/2000 for the residents of the poorest countries in the world.
stagnating economies of the bottom decile if recent trends toward lower international inequality -in population-weighted terms-are to continue. More research should be done on how aid, trade liberalization, and factor flows affect growth, and through it, the global distribution of income.
Appendix 1: Dynamic Effects of Aid -Aid as Investment Section IV of the paper focused solely on the static impact of aid on the distribution on income between countries. There, we treated aid as a static, one-off mechanism for redistribution of current consumption. However, donor countries expect aid not just to increase consumption of recipient country citizens by the amount of ODA, but also to be invested in capital, which will enhance developing countries' growth in the future. In this appendix, we apply some of the results attained in the existing aid-growth literature to take a first cut at the potential dynamic redistribution impact of aid.
Driven by the donor community's desire to see aid contributing to growth and poverty reduction in developing countries, a vast literature emerged in the last decade exploring the connection between ODA and growth. Representing the whole spectrum of model specifications and estimation methods, the studies conducted so far support one of three quite different conclusions about the effect of aid on growth. 23 First, there are studies, such as Clemens et al. 2004 , which find aid always contributing to recipient countries' growth, albeit sometimes with diminishing returns . Other authors, most recently Easterly et al. (2003) , reach the opposite conclusion that aid has at best, an insignificant, and at worst, a negative effect on growth. Finally, still other research on the same topic, as that conducted by Collier and Dollar (2002) , yields conditional results, with the sign and magnitude of aid's effect on growth depending on certain features or characteristics of recipient countries, such as quality of their institutions and policies or vulnerability to shocks. This diversity of empirical results and the divergence of conclusions complicate our attempt to apply the findings of existing literature to an exercise assessing redistribution effects of aid as investment. If we use the studies finding a negative correlation between aid and growth, then we would see that aid increases international inequality of income. If, on the other hand, we focus on studies where aid is growth-enhancing, we will conclude that aid helps to equalize incomes in the world. Thus, the conclusions of our exercise will depend on the study and the specification within the study from which we take the coefficient of aid on growth.
For this exercise, we chose to concentrate on the conditional strand of aid-growth literature, since it has had the most influence on the donor community so far: Dollar and Levin (2004) find that the majority of donors have begun to focus their aid allocations on poor countries with better institutions. So, to take a first cut at the dynamic effects of aid on growth and international inequality, we conduct a simple exercise based on one of the most well-known studies that finds conditional effects of aid on growth - Collier and Dollar (2002) , which uses an expanded dataset to test the Burnside-Dollar (2000) hypothesis of policy-conditional effect of aid on growth. We use the coefficients recorded by Collier and Dollar to examine the impact of aid on the resulting distribution of income across countries. As a baseline, we project GNI per capita in PPP terms, based on the historical geometric average growth rate over the 1992-2002 period to arrive at a hypothetical GNI per capita for each country in 2012. Then, we use the following estimates from Collier-Dollar, to deduct the growth impact of aid 24 : We can then compare the resulting distribution of income across countries with the historical growth process as compared to a world in which aid does not impact growth rates according the empirical findings of Collier-Dollar. 25 The resulting differences in the two distributions are displayed below. (Aid is measured in PPP terms for this exercise, so it is close to the "maximum scenario" described in the body of the paper.) The overall distributional effects are comparable to those obtained in the static case, except for deciles 2 and 3, where better policies generate larger growth benefits of aid. Source: Authors' calculations using data from World Bank (2004b) . Three countries were removed from the sample used in the rest of the paper due to lack of PPP GNI data for the year 1992 (Cambodia, Slovenia and Samoa.)
Appendix 2: PPP Measurement of Welfare Gains from Aid
-A simple general equilibrium model of the effects of aid
Consider the standard model of an economy that can produce two goods, a tradable good the quantity of which is denoted q T , and a non-tradable good the volume of which is denoted q N . On the consumption side, the quantities of tradable and non-tradable goods consumed are respectively, c T and c N . Gross National Income, Y, results from the production of tradable and non-tradable goods as well as from transfers, A, from abroad.
Note that the tradable good is implicitly used here as the numeraire. This means in particular that the transfer A is logically expressed in terms of the tradable good -by definition, donors cannot transfer non-tradable goods. It is assumed that this economy does not save so that the budget constraint faced by the representative consumer is : If the economy behaves in a competitive way, the quantity of tradable and non-tradable goods supplied by producers is obtained by maximizing the GNI in (1) under the production constraint. Let q T (π) and q N (π) be the corresponding supply functions. Likewise, the quantity demanded of the two goods is obtained by maximizing the utility of the representative consumer under the budget constraints (2). The corresponding demand functions are denoted c T (Y, π) and c N (Y, π).
The equilibrium of the economy is given by the demand-supply equalities on the markets for tradable and non-tradable goods:
Taken together these two equations determine the GNI, Y, and the price of the non-traded good, π. Of course, this system is equivalent to solving for the equilibrium on only one market -traded or non-traded goods -and taking into account the definition of GNI in (1).
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In order to evaluate the effect of a change in the volume of aid, A, on the domestic economy, it is sufficient to differentiate the equilibrium system (3) with respect to Y, π and A. Calculations reported in Bourguignon (2005) and in consumption (GNI) and σ q and σ c are respectively the elasticities of substitution between tradables and non-tradables on the production and the consumption side of the economy.
-Measuring the welfare gain from aid
What is the change in the welfare of the representative consumer of the domestic economy that is due to a change in aid? The answer to this question depends on the way welfare is being measured. The case considered here is consistent with current practice of measuring welfare by the PPP-corrected Gross National Income. On that expression, it can be seen that the relative welfare gain from aid is equal to the share of additional aid in GNI, both magnitudes being expressed in terms of the numeraire, say USD with a corrective term. The latter depends on elasticities of substitution in the domestic economy and the difference in the tradable/non-tradable good proportion between the domestic economy and the international basket used in the calculation of the PPP index. No correction is needed in an economy where the elasticity of substitution either for production or for consumption is infinite, or where the GDP share of tradable goods would be the same as in the international PPP basket when evaluated at domestic prices.
Accounting aid in PPP terms as done in the text is equivalent to ignoring that term, or to assume either that elasticities of substitution are very large or that consumption shares of tradables and non-tradables are not very different across countries.
